Design of the Hollow Stabilizer 



This article summarizes fundamental items in designing a hollow 
stabilizer based on several experimental results. First, the authors 
proceeded an experiment regarding a relationship between a weight saving 
rate (wall thickness ratio of a pipe) and fatigue property, and made clear 
that as weight saving is increased, that is, as a wall thickness ratio of a pipe 
becomes smaller, fatigue property is reduced. Further, we performed 
detailed stress measurement, and made clear that a stress exerted on a 
hollow stabilizer is entirely different from that of a solid stabilizer and, as 
weight saving is increased, a stress (main stress) is further increased. 

3.1 Weight saving rate and fatigue property 

Although it is easily predicted that, by increasing weight saving, 
that is, decreasing a wall thickness (ratio) of a pipe in design of a hollow 
stabilizer, fatigue property as a stabilizer is reduced, it is an important point 
to quantitatively grasp a relationship between weight saving and fatigue 
property. Then, regarding four kinds of pipe materials (STKM 17A) and 
center protruded materials (S50C) having an equal diameter (24mm) and 
different wall thicknesses as shown in Table 1, comparison of fatigue 
property was performed. 

A fatigue test was performed using a simple sample having an one 
side half - shaped stabilizer as shown in Fig. 2, under both grasping stress. 
Results are shown in Fig. 3. A stress value of an ordinate axis in Fig. 3 was 
obtained by a computational equation (annex 1) used in design of a solid 
stabilizer. In calculation, since all external diameters are the same, 



stresses become equal at the same deflection. From Fig.3, it is seen that 
fatigue property of a hollow material is inferior to that of a solid material 
and, as a wall thickness ratio of a hollow material becomes smaller, fatigue 
property is further reduced. 

(1) A fatigue strength of a hollow stabilizer is reduced as a weight 
saving rate is increased, that is, a wall thickness ratio of a pipe becomes 
smaller. 
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Design of the Hollow Stabiliser 
Kanji INOUB 

For the purpose of weight-savin* of automobile, stabilizer (anti-roll bar) is now being 
designed by tube. This paper is mainly concerned with the basic consideration of 
designing hollow stabiliser. The mechanics of the stress distribution which occurs to 
hollow stabilizer, was obtained experimentally. 

It was found that the stress condition of hollow stabiliser was entirely different from 
that of solid stabiliser. The application of pipe factor makes it possible to predict the 
design stress of hollow stabilizer. The experimental results have good agreement with the 
calculated results obtained by Finite Element Method Following the design method 
obtained here, experiments were extended to fatigue testa, end much useful information for 
manufacturing hollow stabilisers, especially for appropriate tubing materials, was 
obtained. 
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